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(54) RADIO EQUIPMENT 

(57)Abstract: 

PURPOSE: To protect an electronic equipment from the static 
electricity and also prevent the undesired radiation in a limited 
space without deteriorating the antenna gain by using an antenna 
which doubles as a shielding case. 

CONSTITUTION: A multilayer printed board 2 includes four layers 
where a 2nd layers is used as a circuit blocking ground 12 and a 3rd 
layer face antenna 13 respectively. Meanwhile the circuit elements 
21 and 22 are provided on a 1st layer face and a 4th layer face 
respectively. Most of parts provided on one of both sides of the 
board 2 are covered by a U-shaped antenna doubling as a shielding 
case 1. The antenna 1, an antenna adjusting trimmer capacitor 3, 
and the inner layer antenna 13 are connected together in series and 
form an electrical loop. Then the ground 12 is connected to the 
antenna 1 3 at one of both ends of the board 2. 
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NOTICES * 



■PO and NCIPI are not responsible for any 
Lamages caused by the use of this translation - 

.This document has been translated by computer. So the translation may not reflect the original precisely. 
:.**** shows the word which can not be translated. 
>.In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



Detailed Description of the Invention] 
0001] 

Industrial Application] This invention relates to a wireless device with an antenna, especially a wireless device with a 

oop antenna. 

0002] 

Description of the Prior Art] In the conventional wireless device with an antenna, it was on the design to enlarge gain 
,)f an antenna and it was very important. In order to acquire the gain of a comparatively high antenna, it is good to take 
)ut projection antennas, such as a monopole antenna, to the exterior of a housing. 

0003] However, the projection in such a wireless device had become the cause of worsening portability. Although 
portability improved when using the elastic antenna, the technical problem that a communication link was impossible at 
he time of telescopic motion etc. occurred. The reverse female mold antenna well used for the cellular phone in recent 
y^ears etc. is a comparatively good antenna of the property which has secured portability and gain. 
0004] However, there is a fault also in this reverse female mold antenna. It means that it is an electric-field mold 
mtenna, and there is. The field component of an electric wave [ / near the body ] is higher than an electric-field 
:omponent as you know. Therefore, gain falls [ the electric-field mold antenna with high antenna gain ] to the body 
remarkably adhesion or by bringing close. 

0005] In recent years, the thing of the wrist watch mold called ultimate communication equipment has also come to 
appear on the market at a world. Field mold antennas, such as a loop antenna, are used for a wrist watch mold wireless 
device for the aforementioned reason at an antenna in many cases. This is the antenna of loop shape as an identifier, 
and can be divided roughly into the full wave length loop antenna which takes adjustment with one wave, and the 
minute loop antenna which hardly results in full wave length. A minute loop antenna shows an indirectional property 
theoretically, is small and are used in wrist watch mold communication equipment etc. [ many ] 
[0006] 

[Problem(s) to be Solved by the Invention] However, as you know, the antenna gain of a minute loop antenna is 
determined by the magnitude of a loop formation, i.e., opening area, and the width of face of a loop antenna, and its one 
where they are larger is good. 

[0007] However, high density assembly of the components was carried out, and the location which an antenna obtains 
has been restricted as a wireless device becomes small. Moreover, if important figure components, such as crystal and 
an SAW filter, tend to cut the magnetic flux of a loop antenna, they will become the hindrance of magnetic flux and 
will cause the fall of antenna gain as a result. Furthermore, in much communication equipment, it is a usual state to 
have given shielding electric shielding for prevention of the destruction and malfunction by external factors, such as 
static electricity, and generating prevention of the unnecessary electric wave generated inside, and the fall of antenna 
gain had appeared so notably that it becomes a small device. 

[0008] Thus, in the limited tooth space, a development-wireless device which does not worsen property top was 

desired. 

[0009] 

[Means for Solving the Problem] In the wireless device using a loop antenna, it was in the printed circuit board which 
wires an electronic circuitry with the multilayer substrate, the band-like shielding case of the character type of KO was 
put so that an electronic circuitry might be surrounded, said shielding case was connected with the printed circuit board 
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:aid shielding case was connected with one or more layers of the inner layer of a multilayer substrate through the 
capacitor, the loop formation was constituted and the RF circuit of a wireless circuit was connected on the loop 
brmation. 
0010] 

Function] Since it becomes the loop antenna which the shielding case of dedication functioned also as an antenna, and 
>ecame that there is that no the magnetic flux of a loop antenna is intercepted with a shielding case like the 
conventional wireless device with a loop antenna, and carried out maximum effective [ of the interior of a device ] by 
hese configurations, the high antenna of gain is realizable. 

001 1] Moreover, since the internal gland and internal antenna of a RF circuit are separated within the multilayer 
iubstrate, it can also be prevented that the high frequency current turns to a RF circuit. Thus, the shielding case mold 
intenna which acquires the maximum gain inside a device and also demonstrates a shielding effect is realizable. 
;0012] 

Example] The example of this invention is explained based on a drawing below. An example of the perspective view 
Df this invention is shown in drawing 1 . For 1, as for a multilayer printed board and 3, a shielding case combination 
mtenna and 2 are [ the trimmer capacitor for antenna adjustment and 21 ] circuit elements. 

0013] A multilayer printed board 2 shows a four-layer substrate in an example. A shielding case combination antenna 
:overs the circuit block with relation so that the electrostatic discharge and spurious radiation on a printed circuit board 
nay be decreased. In an example, almost all the components of one side (perspective view top face) of a printed circuit 
x>ard 2 are covered in the character type antenna combination shielding case of KO. Plating processing of the quality 
Df the material of a shielding case is carried out with good gold, nickel, etc. of a RF property at iron or copper. 
[0014] The connection diagram about the antenna of this invention is shown in drawing 2 . As for 1, a shielding 
combination antenna and 3 are [ the inner layer antenna with which the trimmer capacitor for antenna adjustment and 
12 were given to the gland for a circuit block, and 13 was given to the printed circuit board, and 20 ] the circuit blocks 
except an antenna. 

[0015] In the example, the gland 12 for a circuit block uses the 2nd layer. Moreover, the 3rd layer is used for the inner 
layer antenna 13 in the example. The trimmer capacitor 3 for antenna adjustment is for uniting the resonance frequency 
of an antenna. In an example, it has 3pF variable capacity. 

[0016] GND for a circuit block and a inner layer antenna are connected in the end of a printed circuit board 2. This 
reason is because the high frequency current of a loop antenna flows to the RF part within a circuit block and serves as 
an abnormality oscillation or unstable actuation, when the potential of the gland of a inner layer antenna and a circuit 
becomes equivalent. 

[0017] The sectional view of this invention is shown in drawin g 3 below. 1 -- for the trimmer capacitor for antenna 
adjustment, and 1 1, as for the two-layer side of a printed circuit board, and 13, one stratification plane of a printed 
circuit board and 12 are [ a shielding combination loop antenna and 2 / a printed circuit board and 3 / three stratification 
planes of a printed circuit board and 14 ] four stratification planes of a printed circuit board. A circuit element [ in / in 
2\J one stratification plane ], a circuit element [ in / in 22 / four stratification planes ], and 30 show a through hole. 
[0018] In an example, the gland of a circuit block of the two-layer side 12 and three stratification planes 13 are used as 
a inner layer antenna. And the shielding case combination antenna 1, the trimmer capacitor 3 for antenna adjustment, 
and the inner layer antenna of printed circuit board 3 stratification plane are connected to a serial, a loop formation is 
drawn electrically, and the resonance frequency in an example is 430MHz. 

[0019] And the signal terminal and grand terminal of a RF I/O part of a circuit block are connected to two points from 
which the characteristic impedance of the inner layer antenna in printed circuit board 3 stratification plane becomes 50 
ohms, respectively through a through hole, respectively, and a shielding antenna mold loop antenna is constituted. 
[0020] 

[Effect of the Invention] Thus, by using this invention, it is possible to conquer various troubles which were the 
conventional faults. It is shown below. Like the conventional wireless device, a shielding case intercepts the magnetic 
flux of a loop antenna, the gain of a loop antenna is reduced remarkably as a result, and it becomes that there is no thing 
[ like ]. 

[0021] since [ moreover, ] the antenna which used the space inside a device effectively without futility is realizable ~ 
very — high — a gain antenna is realizable. Moreover, electric shielding which prevents the protection to static 
electricity and unnecessary radiation can be performed at the time of **, without degrading antenna gain. 



)022] Since an antenna and a shielding case are furthermore made with one, it is possible to achieve lightweight- 
cation. Thus, the effectiveness of this invention becomes high as a device becomes small, and it is very effective for a 
'rist watch mold wireless device etc. 
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:laims 



Claim(s)] 

Claim 1] The wireless device which was in the printed circuit board which wires an electronic circuitry with the 
mltilayer substrate in the wireless device using a loop antenna, put the band-like shielding case of the character type of 
IO so that the electronic circuitry of said wireless device might be surrounded, connected said shielding case with the 
rinted circuit board, connected one or more layers of the inner layer of a multilayer substrate, and said shielding case 
trough the capacitor, constituted the loop formation and connected the RF circuit of a wireless circuit on the loop 
Drmation. 
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